A thermoinducible lambda phage-ColE1 plasmid chimera for the overproduction of gene products from cloned DNA segments.
Two segments of lambda have been cloned into the multicopy plasmid pBR322. One extends from N through cII (NcII segment, from 71.3 to 81.0% on the physical map) and the other from N through P (NOP segment, from 71.3 to 86.5% on the physical map). Cells carrying these recombinant plasmids express lambda immunity (cIts) and Rex function. In addition, they decrease the efficiency of plating at 32 degrees C of lambdavir and lambdaimm434, but not that of lambdaimm21. Recombinant plasmids with lambdaNOP segments (pKC14, pKC16) differ from recombinant plasmid with labmdaNcII segment (pKC10) in two respects: (i) strains carrying pKC14 or pKC16 are killed at 42 degrees C, and (ii) these strains are thermally inducible for plasmid DNA synthesis, resulting in increase of plasmid copy number from an uninduced level of 50 to more than 130 per chromosome. It was suggested that both these differences are related to functions contained in the lambda DNA segment extending from 81.0 to 86.5%. The usefulness of plasmid pKC16 for overproduction of gene products from cloned DNA segments was demonstrated by cloning the E. coli exonuclease III gene (xth) in pKC16. Thermal induction of this xth plasmid (pSGr) results in a 125-fold increase in exonuclease III activity over that of a control strain lacking the xth gene insert. The extent of exonuclease III overproduction obtained by cloning xth gene in a lambda vector was similar to that obtained with pSGR3.